Characterization of three Arabidopsis thaliana immunophilin genes involved in the plant defense response against Pseudomonas syringae.
Plant immunophilins are a broadly conserved family of proteins, which carry out a variety of cellular functions. In this study, we investigated three immunophilin genes involved in the Arabidopsis thaliana response to Pseudomonas syringae infection: a cytoplasmic localized AtCYP19, a cytoplasmic and nuclear localized AtCYP57, and one nucleus directed FKBP known as AtFKBP65. Arabidopsis knock-out mutations in these immunophilins result in an increased susceptibility to P. syringae, whereas overexpression of these genes alters the transcription profile of pathogen-related defense genes and led to enhanced resistance. Histochemical analysis revealed local gene expression of AtCYP19, AtCYP57, and AtFKBP65 in response to pathogen infection. AtCYP19 was shown to be involved in reactive oxygen species production, and both AtCYP57 and AtFKBP65 provided callose accumulation in plant cell wall. Identification of the involvement of these genes in biotic stress response brings a new set of data that will advance plant immune system research and can be widely used for further investigation in this area.